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Objeiives: To svoluate the prevalance of perception and onnoyance due to wind turbine noise among
people living near the turbines, and to study relations between noise and perception/annoyance, with focus

on differences between living environments.

Metheds: A cross-sechional study was carried out in seven areos in Sweden across dissimilar terrain and
different degress of urbanisation. A postal questionnuire regurding living conditions induding response fo
wind turbine noise wos completed by 7584 subjecs. Outdoor A-weighted sound pressure levels (SPLs} were
celoulated for each respondent. Perception and annoyance due to wind turbine noise in relation to 5PLs was
anclysed with regord to dissimilarities between the areas.

Rasulis: The odds of perceiving wind turbing noise incrensed with Increcsing SPLICR 1.3; 95% 01 1.25 o
1.40}. The odds of being annoyed by wind turbine noise also increased with increasing 5PLs {OR 1.1, 95% CJ
1.07 to 1,25}, Perception and annoyance were associoted with ferrain and vrbanisafion: {1} a roral areu
increased the risk of percenfion and annoyance in comparison with a suburban orea; and (2} in o rurcd
sefting, complex ground (hilly or rocky terrain) increcsed the risk compared with flat ground. Annoyance was
associaled with both ohisctive and subjective fuctors of wind turbine visibility, and was further assodiated with
fowared sleep quality ond negative emofions.

Conclusion: There is o need o take the unique environment info account when planaing a new wind farm so
that cdverse hedlth sffects are avoided. The influsnce of orea-relaied factors should olse b considered in
fsture communiyy noise research.

nd power is a relatively new form of electricity
generation that has a lew impact on the covironment
corapared with other power sources’ and s also
favoured by the public, at least by those who do not have a
wind turbine project in their own community.” One disadvan-
tage is the noise that nevitably emits {rom the rotor blades.
Typically, sound power levels of a modern wind turbine range
from 98-104 dB{A) at 2 wind speed of & mys, which resalt in
33-40 dB{A) at a dwelling 300 m, away, though this depends
on meteorological and ground conditions. Scund pressure
levels {5PLs) of this low magnitude are not considered a
problem when it comes to other sources of community noise,
stich as road waflic and aircraft, but two chroumstances incréase
the 1isk of negative perception of the sound from wind
turbines: the sound ¢haracter and the localisation. The sound
is amplitude modulated by the pace of the rotor blades, which
gives a thythmical swishing sound. Such sounds ave known to
be more easily percelved than an even sound’ and possibly also
are more negatively appraised. In a rural environment the
wurbines are prominent and, because the rotor blades move in
an otherwise fairly still environment, they are Hkely o draw
visual attention.

We do net know the prevalence of perception and possible
cifects of wind turblnie noise at a generalised level because only
a few studies have been carried oul. In an investigation of the
irapact of wind turbings on people Hving near them in a flat
landscape. a dose-response relation betweert A-weighted SPL
and annoyance due o wind turbine noise was found.* The
relation was, however, moderated by the respondents” attitude
to the visual impact of the twbines on the landscape. In a
Danish study, also carried out in a flar landscape, the angle
from the subject to the hub of the wind twbine was more
correlated to percepuion of the noise than SPL was.” There are
therefore reasons to believe that the prevalence of nolse
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annovange may be influenced by the varlation in visibility of
the wind turbines between different landscapes, such as a fiat
landscape and a hilly ground.

in one stady, interviews with 15 sublects revealed additional
possible assoclations between landscape and perception of wing
turbine noise.® The subjects’ personal values relating w the
living environment appeared 1o influence how the noise from
the wind turbines was percelved. Some, who considered the
counttryside as a place for economic growth and technical
achievernents, were indifferent to noise exposure from the wind
turbines. Others, who emphasised that the countryside should
be a quiet and peaceful place for relaxation, felt that the noise
intruded their privacy and hence had a negative mpact on their
quality of life. People in the latter category would presumably
seek lving environments consistent with dieit needs, and may
therefore be overrepresented in areas they perceive as quiet and
peaceful. It could therefore be hypothesised that exposure from
wind turbines would be more negatively appraised in an area
that is percelved as unspoiled than in an area where several
human activities take place.

AIMS

The objectives of this sindy were 0 evaluate the prevalence of
nerception and annoyance due o wind urbine noise among
people living i the vicinisy of one or more twbines, and to
study relations between noise.and perception/anneyance with
facus on differences bepween different living environments.

METHODS

General outline

®

For this cross-sectional study, we selected seven wind twbine

areas in Sweden that represented different types of landscapes

‘Abbrevigtions; 15D, least significcznt difference; SPL, sound pressure fevel
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with regard o terrain and  urbanisasion. To assess the
prevalence of perception of and annoyance with wind turbine
noise, a questionnaire was sent to a sample of people living near
the wind turbines. The questionnaire was masked to give the
impression of investigating general fiving conditons In the
counuryside, Cuidoor A-weighted SPL was calculated for each
respondent o estimate the exposure 10 wind turbine noise
oulside their dwelling. Percepiion of and annovance with wind
turbine noise were analvsed in relation to exposure and with
regard to possible varables of fnfluence on the relation.

Study areas ond study sumples

Areas with different terrain and a population density large
enough ¢ meet the criteria of the power calculations were
sought amoug all areas in Sweden containing wind turbines
with a nomdnal power of more than 500 kKW {n = 478 it 2004}
Areas with offshore wind rurbines, and turbines placed close to
noisy industries and highways were exchuded, Of the seven
areas selected, three had flat ground (Areas V-VII} and four
had complex ground (Areas [-1V)—that is, the ground was
rocky and/or the altitude of the base of the wind turbine
differed considerably from that of the dwellings nearby, Areas I,
TV and VI were classified as suburban; areas 11, IT1, V and Vi as
riral, Some of the areas alse contained wind turbines with a
nominal powet less than 500 kW. We included two areas with
few inhabitants (Aveas H and HI) as It was difficult o find
areas with complex ground and a higher population density.

Addresses witlhy coordinates ol people” living within a
preliminary calculated isobar of 30 dB{A) from a wind nurbine
were bought from a postal delivery company and a sample of
one randonbsed person in each household was constructed. In
areas with a study population of more than 508 {(Areas I, IV and
Vi1, the sample was further reduced by randomly exciuding
half of the hotscholds among those tiving at SPL <35 dB{A) 1o
avoid unnecessary costs. In total, 1309 guestionnaires were sent
out {table 1}.

Questionnaires were satisfactorily complered and veturned by
754 subjects (57.6%). Respomdents were statistically signifi-
cantly slder than non-respendents {mean age 51 vs 47 years;
Student's ¢ test, p<t0001) and an insignificantly greater
number. of respondents compared with non-respondents were
female (35% vs 47%; Mann-Whimey U tesi, p= 0.131). The
distribution of age and sex beteeen the respondents and the
non-respondents was approximately the same in all seven
areas. i

The study was carried ouwr in accordance with the require-
ments of the national and regional ethics comamittees In
Sweden.

Subjective variables assessed by the guestionnoire

The questionnaive consisted of questions on living conditions,
reaction fo possible sources of annoyasce In the Hving
environment, sensitivity to environmental faciors, health and
well-belng, The questionnaire has been used and evaluated in a
previous study® Percepgon of and annovance with wind
turbine noise were assessed {together with other envitonmental
stressors) by the guestion, “Specily for each of the incon-

- vepierdces below whether vou siotice it or are annoyed by it

cutside your dwelling”, with a five-point verbal raiing scale
{(VR8), where 1= *do not notice’”; 2= “notice but not
annoyed”; 3= “shghtly annoyed”; 4= “rather annoyed”:
and 3= “very annoved”. Noise sensitivity was assessed with a
four-point VRS ranging from 1 = "not sewsitive at all”, to 4 =
“very - sensitive”. The guestionnpaire also compised specific
gquestions about wind wrbines; related 1o the respondent by the
receit development of wind turbines in the comununiy.
Attitudes to wind turbines in general and 1o thelr impact on
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the landscape were assessed withfa Bve-point VRS ranging
fromm 1= “very positive”, to 3 = “very negative”, '

General coping was assessed by 15 items originally developed
by Lercher,” and in our study translated and slighdy meditied to
Swedish conditions. Questions on copiug with wind turbines
(11 irems) and the respondents’ descriptions of their Hving
environment {10 ltems) were derived from a previous study
based o 15 in-depth interviews with people living near wind
turbines® ({ive-point VRS ranging from 1= “do not agree at
all”, w 5= “completely agree’™). Respondents were also asked
abnut thelr emotions when thinking about wind turbines, their
set of values of their living environment, and thelr status of
health {chronic disease, eg. diabetes ov cardiovascular disease),
well-being and sleep. ’

MNoise exposure assessment

For each wind wurbine, the sound power levels {dB) in octave
bands were obtained from the manufaciurers. The standard
model of sound propagation propesed by the Swedish
Environinental Protection Apency” was then used 1o estiznate
the noise emission outside cach respondent’'s dwelling asg
equivalent continuous A-weighted SPL {dB). The model is
based on downwind conditions {445 with a wind speed of
8 /s at 10 m height. The distance berween the respondent and
the nearest wind turbine -was cafculated using geographical
coordinates. For those respondenrs in Arca I whe lived on the
far side of a small bay from the wind trbine, 1.5 dB(A) were
added to the caloudated A-weighted SFL {personal cenunusnica-
tion with Sten Ljumggren, developer of the used sound
propagation algoritlim). The same was done for respondents
living i Area I where there were large differences in altitude
between the wind tarbine and the respondents, which is

“known to enhance sound propagation.’ In areas with several
propag

wind rurbines, the A-weighted SPLs received by the respondent
were added logarithmically. ;

" Yertical visuol ongle .

To study the influence of a tall object near the dwelling, the
gertical visual angle was calcwlated for each respondent.
“Vertical visual angle™ in this study was defined as the angle
between the horizental plane and an bnaginary ine from a
respondent’s house to the hub of the nearest wind orbine,
ekpressed in degrees.

Subjective background sownd

Using principal component analysis the variable “subjective
background sound” was derived from three items n the
questionmaire. Respondents were asked to agree or not agree on
a five-point YRS ro the following statements: {1} “when
vutside on a calme sumuner morning, § can hear only bird song
and other nature sounds™; {2) “a backeround naoise from road
traflic is almost alwavs present outdoors”™; and (3} “it is never
really quiet in the area”. The mean values of the lactor scores
differed berween the areas (F=4.137, p<0.001}. Three quiet
areas {Arveas Iv, VI and VII) and two not quiet {Areas [ and V)
were identified in a post hoc test {least significant difference
{L3D)) Areas 1T and [H were excluded as they did not
significantly differ fron: areas in either group.

Statistical treatment of dofa

The relation bétween A-weighted SPL and response to wind
turbine noise did not fwlfif the proportional odds assumption
required for ordinal logistic regression. Perception and anmoy-
ance were therefore analysed separately using binary iogistic
regression. The depending variable—that is, response to wind

- turbine noise, was dichotomised: perception inte “doe not

notice” and “notice” (1/2-3) and annovance into “not
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aimmyed” and “annoved” {1-3/M4-5}, Faclors related o the
differences of the areas and possible winderating factors were
analysed one by one in the regressions, always keeping A-
weighted SPL in the model as the main {actor of hnpact.
Though age and sex arve not known 1 have any influence on
response o community noise,” these factors were Induded in
the analyses 10 exclude bias from observed differences between
areas. Several parameters were hypothesised o have an
influence on perception: terrain, degree of wbanisation,
subjective background nofse level, emplovment (not employed
spending 1more time at home), housing (restdents In detached
houses spending more time outside) and visibility {respondents
seeing at least one wind turbine lrom their dwelling, meaning
there are no barrers benween the noise sowrce and the
receiveryr Some of these parameters were alse hypothesised o
mflwence noise annovance, in addition o factors of how long
the respondents had lived at their current address, noise
sensitivity, amitude to the source,® " and respondents’
description of their living envitonment.® Neise sensizivity was
dichotomised into “not sensitive” and “sensithe™ {1-273-4},
and - attinode into “nol pegative” and “negative’” {(1-3/4-3).
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Figure 1 Proportion of respondlents who noticed sound from wind
wrhines culside their dwalling, in relofion 16 A-weighted sound prassure
levels in 2.5 ch intervals, Vertical bors indicate 95% confidence intervals;
n, the totol number of respondents in sach inferval.
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Odds ratios {ORsY with 95% conlidence intervals (Cls} not
including 1.0 were considered statistically significant.

Two models predicting nolse perception were derived by
simultaneously entering variables assodated with perception
into a hinary logistic regression and then excluding no longer
significant variables one by one. The models were wsted using
the Hosmer and Lemshovy test {a high p value indicates a good
fit). Modeiling with more’than two factors was not possible for
annoyance, because of the low incidence.

Principle component dnalysis with Varimax was used for
deriving faciors from the 11 items assessing coping with wind
curbines. Iterns were excluded if they did not fulfii the
following criteria suggested by Halr ¢ af™ exracdon com-
munality <X0.5, rheasure of sampling adequacy >0.3. not
loading more than 0.2 on swo factors. Derived factors with
Cronbach's alpha <0.6 {or the included ftems were rejected.

Correlations were fested using Spearman’s rank  test.
Diffevences in distribution between, groups were tested with
Mann-Whitney’'s U test for variables with ordinal scales, using
the % test® for dichoromous variables, and onc-way analysis of
varance {ANOVA) for continuous variables. The tests were
two-sided. p Values <005 were considered statistically
significant. The 95% CIs for proportions were calculated using
the Wilson's methed in accordance with Alunan.™

RESULTS
Deseriptive datu of respondenis and exposure
Table 1 shows the demographic ¢haracteristics of respondents
in each area and in total, The mean age was approximately the
same for all areas, but the proportion of men differed (range
38-38%). Most of the respondents were emploved (58%) or
retired (23%); Area 1ff had the Jowest propertion of emploved
aned the highest proportion of retired respondenis, but this aréa
only contributed 14 respondents, “Not employed” comprised
unemployed individuals {4% of all respondents), respondents
on parental leave (3%), respondents on sick leave {2%) and
home workers {1%). Most people lived in single-family
detached houses, but Areas | and IV also featured rented or
tepant-owned apartments. :
The largest mnean vertical visual angles were found in Areas I
{10.8%) and i1 {8:4”) where the wind tubines,were sttnated on
top of a hill. The highest proportioms of respondents who could
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see at feast one wind turbine from thelr dwelling vwere found in
Areas V {91%} and V1 {88%), characterised as rural areas with
{lar ground. The highest proportions of noise-sensitive respon-
dents were found in Areas 1V (59%} and VI {56%), both areas
that had been classified as quiet.
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Figure 2 Proporfion of respondants who wers anndyad by sound from
wind turbines oulside their dwefhng, in refation fo A-weighted sound

- pressure levals in 2.5-d8 infervols, Vertical bors indicate 95% confidence
intervals; n, the fote! number of respondents in each inferval.

Perception

Perception of and annoyance with wind rurbine noise were
correlated with A-weighted SPL {p<0,001), Of all the respon-
dents, 39% {n = 307) noticed sound from wind turbines cutside
theiy dwelling. The proportion of respondents who noticed
sound increased aimost linearly with increasing SPL (fig 1). At
37.5-40.0 dB{A), 76% of the 71 respondents within that
category of sound level reported that they noticed sound from
the wind twbines while at >40.0 dB{A), 90% of 206 did.
Respondents who slept with an open window in the summer or
in the winger did not perceive the noise o a higher degree than
did other respondents within the same category of sound level,
as presented in figure 1 (p values in the range of 0.067-1.60; p
values <00.3 were all related to lower perception if sleeping with
the window epen).

Table 2 shows the association between $PL and perception of
noise from wind turbines; the odds of noticing sound increased
by 30% for each dB(4&) Increase. Perception was not assodated
with sex or age. Being employed, living in a detached houss,
living in an area with low subjectively raied background nolse
and seeing at least one wind turbine from the dwelling
increased the odds of noticing the sound. Terrain did oot
statistically signilicaniy influence the perception, but the OR
for noticing sound from wind turbines in rural areas compared
with suburban areas was 1.8, When further exploring this
finding, we found that respondents living in rural areas with
complex ground were more likely to notice the sound than
cthers. :
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Model 1 {table 2} predicts perception of wind rbine noise!
Housing was no longer statistically significant and was there-
fore excluded. All other variables were still associated with
perceptiony; urbandsation and subjective background neise to a
higher degree than when tested one by one, Living in an area
with flat ground now decreased the Hkeliness of hearing the
sound. In Model 2 {table 2) the more diflerentiated variable of
Srerrain and urbanisation” was examined. Living in an area
with conplex ground increased the Bkeliness of noise percep-
tion both in a rural and suburban sering.

Annoyunce

The total number of respondents who were annoved by wind
murbine noise in this study was 31, The proportion of
respondents who were annoved at low SPL varied from 3% wo
4%, but at 37.5-40 dB{A) the proportion increased slightly 1o
6% of the 71 respondents within that category of sound level,
and af SPL >40 dB(A} @t further Increased o 15% of 20
respondents, as shown in figare 2. The increase was not
statistically significant, largely because ol the low numbers of
respondents lving at SPL >40 dB{A).

The odds of being annoyved by noise from wind iurbines
increased significantly with A-weighted SPL (table 3). Age, sex,
emplayment, type of housing and length of time in curent -
dwelling were not asseciated with annoyance, Living in a rural’
area, living in an area with low subjectively rated background
noise, being noise-sensitive, and having a negative awitude 1o
wind turbines in general or to their visual impact on the
landscape were {actors positively assoclated with annoyance. Of
the 10 iwems measuring the respondents” desaription of the
living envitonment, the following two were assoclated with
annoyance: (1) having renovated the dwelling was positively
associated with noise annovance: while (2} looking upon the

WW,OCCQI“EVde Lam

curvent living environment as a place for recovery and gaining
strerggth was negatively assedated with nolse aunoyance.
Having renovated the dwelling was not correlated’ to coping
with wind twbines by changing the living environment, ag
asked about later in the questionnaire {p= 0.730}. Both the
obiective varieble “vertical visual angle” and the subjective
report of visibility of wind rarbines increased the odds of being
annoyed.

Subjective ratings of heolth and well-being

A-weighted SPL was not correlated (o any of the health factors
or factors of well-being asked for in the guestionnaire.
However, noise annoyance was associated with sleep gquality
and negative emetons, O those 31 respondenis who were
annoved by wind wrbine noise, 36% reporied thar their sleep
was disturbed by a noise source, compared with 9% among
those 733 not noise annoyed (p-<0.001}. Respondents who were
annoyed by wind twbine noise felt more tired {p=0.03} and
tense {p<(:05) In the morning. When thinking about wind
turbines, they also felt resigned (29%), viokated {23%), strained
{19%) and tired (19%} to a swatstdcally significantly higher
degree compared with those who svere not annoved (all p
values <.001). These feelings were not related 1o self-reported
health status, except for feeling violated, which was assodiated
with bad sleep {p<C0.01).

Coping

Several of the 11 ftems measuring coping speciflic o wind
turbine noise were correlated with ‘noise annovance. Two
factors, which explained 72% of the variance in the original
variables,. 'were derived: (1) taking active steps o avoid the
negative impact {“1 have changed  my living environment
hecause of the wind turbines”; *“I have thanged my behaviour
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because of the wind wrbines”; T would consider moving i
more wingd turbines are erected”); and (2} discussing and
seeking information {1 have gathered information about wind
power™; 1 discuss wind power with people around me”). Both
factors were positively correlated to noise annoyance (for {1),
p=C0.003; for {23, p<t0.01}. “Taking active steps (o avold the
negative impact” was not correlated with any of the questions
assessing well-being. “Discussing and seeking information™
was negatively correlated with three out of five items assessing
stress or strain (unhappiness/depression, irritability, feelings of
hopelessness: all p values <<0.03), indicating that this group of
respondents were less under strain than others, None of the 13
items measuring general coping were correlated 1o annovance
with wind rarbine nodise. '

DISCUSSION
Living in a rural landscape in conirast with an urbanised area
enhanced the risk of perceiving wind  nrbine noise and,
furthermore, the risk of annovance. Type of terrain had no
major influence on perception in urbanised areas; however, na
rural landscape, complex terrain substantively increased the
risk. These results suggest, together with the higher visk of
perception in areas rated as quiet, thart there is a need w ke
the special features of an environment inio account when
assessing the risk of nuisance for people living in the area.
The findings of owr swidy could in part be explained by
differences in levels of background sonund betsveen rural and
urbanised areas. However, not just perception bur also
anpoyance was associated with 1ype of landscape, indicating
that the wind turbine noise interfered with personal expecia-
fions in a less wbanised area. Having renovated the dwvelling
was another variable that was positively assoclated with
annoyance, pointing towards a personal factor related to the
living environment, which affects response to an environmen-
tal stressor. Theories used in studies of residentiai envion-
ments have revealed that people choose epvironments thal
harmonise with their self-concept and needs, and that they
remain in places that provide a sense of contmuty.® When a
new environmental stressor ocaus, the individuals relaton-
ship with her or his place of residence is disrapted.” Such a
distortion could possibly predispose for an ingeased risk of
annoyance such as measured inour study.
The increased risk of perception of wind turbine noise in a
rural landscape with a complex terrain compared with a flat
terrain could be due to shelter effects decreasing the back-
ground nodse at the respondent’s dwelling, where the houses
arc locared in a valley and the rurbihe on a hill. Also, it cannot
be excluded that the model used for calewdating the sound
propagation  underestimazes the A-welghted SPL at the
respondent’s dwelling more than cornpensated for in this
study, in cases where there are large differences in altitude
between the source and the receiver?
The assodation between perception of wind mrbine noise
and A-welghted SPLwas statistically significant and consistent
{OR 1.3} even when several moderating variables were tested.
The association between nolse annovance and sound level {OR
1.1} was alse consistent for most moderating variables, even
though it was not always statistically significant, largely owing
w0 the low number of annoved persons. However, when the
verticat visual angle was tried in a logistic- regression, the
associarion between annovance and scund decreaséd {OR 1.0%.
Both A-weighted SPL and vertical visual angle were calculared
from the. distance between the respondent and the wind
" turbine, so the decrease may-be due to the dependence of the
“variables. The decrease could also be seen as an indication of
the. visual influence that sind turbines have on neise
Caminoyance. Seeing -one oF more tuwrbines increased not just
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the odds of perceiving the sound, but also the odds of being
annoyed, suggesting a multimedal effect of the audible and
visual exposure from the same-source leading to an enhance-
ment of the negative appraisal of the neise by the visual stimuli.
This effect has previously been observed in a field study where
traffic noise was found to be mare annoyving if the source of the
nolse {moving read traffic} could be seen.™ On the other hand,
the increased odds of being annoved, observed among
respondents with ‘a negative attitude tw the wind turbine’s
visual fmpact on the landscape, point to a more aesthetic
explanation: respondents who think of wind wrbines as ugly
are more Hkely to appraise them as not belonging o the
landscape and therefore feel annoyed, alse by the noise
Experimental studies have shown that the same noise level of
traffic generates a higher degree o noise anuoyance when
pictures of an urban setting rated as not pleasany are shown as
contpared with pictures of a more pleasant area.”

Annoyance is an adverse heath effect.® Comprunity noise has
in some studies also been linked to other nen-auditory health
effects, {or example In a recently published study on alrcraft
noise and hypertension,™ However, these studies have mainly
explored soumnd levels 250 dB{A) and the results are therefore
not relevant for effects of wind turbine noise.® In our study no
adverse health effects other than annovance conld be directly
connected to wind varbine noise. Reported slecp difficulties, as
well as feelings of uneasiness, assoclated with noise annoyance
could be an effect of the exposure, but it could just as well be
that respondents with sleeping difficulties move easily appraise
the noise as apnoying. Wind turbine noise as a hindrance to
psycho-physiological restoration  could, “however, not be
excluded. Being employed was, conrary to the hypothesis,
associated with higher prevalence of perceiving wind turbine
noise, possibly because individuals who leave the house for
work are more observanz of stressors that could interfere with
their - psycho-physiological restoration needs when at home,

- Furthermore, respondents who were annoyed by the noise-did

not think of their living environment-as a place for gaining
strength. The peed for restorative environments in order w
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maintain health and weil-being, espedally for vulnerable
groups, has been frequently pointed oug, by such authors as
Kaplan.*™ The {act that 2 non-urbanised setting has been linked
to restorative properties such as “uwor being distracted”™
suggests that audie and visual distractions ceused by wind
turbines could change a tuzral environmsnt from restorative
non-restorative.,

OF the coping strategies identified, discussing and seeking
information appeared to be most successful as this was correlated
with less straim This finding should be acknowledged in the
planning of wind twbines, by giving people iving ip intended
wind farm areas relevant information and possibilides to
communicate with the developers and authorides.

Our study had seme Hmitations, apart from the difficolties in
assessing the exposure mentioned above. Participation was
incomplete {response rate 37.6%). but response bias would only
explain the influence of whanisation and rervain If people in
one type of area perceiving the noise would be more willing to
answer the guestionnaires than people In another. This seems
untikely, and similar associadons were found when examining
those who responded to the questionnaire at the frst nvitation
and those who required one or two reminders {data not
presented). It can alse not be excluded that differences between
the areas, other than terrain and degree of urbanisation, couid
have influenced the results, for instance local opinion groups
and media discussions. Using seven different areas located in
different parts of southern Sweden reduced this risk.

The lindings of this study are probably velevant for other
sources of conurunity noise, such as road traffic and airports.
There has been & tradition of focusing on synthesised dose-
response relatdons for a specified noise source irrespective of
environment, even though the resulis of the studies ¢len
differ.” Difficulries in accurately predicting noise annovance of
particular communiries from modelied dosc-response curves
has alse been reported ™ A recent study of annoyance with
neise n an alpine valley, in which data were separately
andlysed for neighbouring communities, found differences i
dose-response refation between areas; however, the authors do
not explain the reasons for the observed differences.™
" Future rescarch should not only fake into account individual
lfactors already known o moderate the dose-response relation,
such as noise sensijivity and attitade 1o the source, but showld
explore the infhazence of dissinilar environments, in our study
associated with percepion of and annoyance with wind turbine
neise.
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